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1. INTRODUCTION 
 Currently, much attention have been paid to a newly-developed atomic switch based on 
low-temperature Ag2S,1 which is expected tobe able to reduce the size of device to nanoscale. Since 
the working mechanism of the atomic switch is unknown but is speculated to be closely related to the 
diffusion of mobile Ag ions in low-temperature Ag2S, we investigated the diffusion of Ag ions in the 
low-temperature Ag2S using first-principles calculations. 
2. CALCULATION MODEL AND METHOD 
  In low-temperature Ag2SS, there arc two types of Ag ions of equal number in one unit cell: they 
occupy positions close to ideal octahedral (O) and tetrahedral (T)positions of the P21/c space group. 
We investigated diffusion pathways and energy barriers for the diffusion from a T (O) site to its 
neighboring T (O) vacancy by performing calculations u ing a 48-aom (4 unit cells) and a 96-atom (8 
unit cells) supercell, respectively. The Nudged Elastic Band (NEB) method in VASP code was 
adopted. After that, molecular dynamics simulations were carried out using a 96-atom supercell (8 unit 
cells) using VASP code.
Fig.1. Energy along the migration path from (a) T to 
T vacancy; (b) T to O vacancy; (c) O to T vacancy; 
(d) O to O vacancy.
Fig. 2 Mean square displacement 
(MSD) of Ag and S at (a) 300K 
and (b) 700K, and those of Ag 
ions around (c) T vacancy and (d) 
O vacancy at 700K



